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mmm<omm] 

2 (T^ipi ^ 4^ 1- i 9 ^ ^ 2 com® t 

[«*:^2] mmm2(Dmmu^^^. ^^^^ mtimKDK^m^mi^j;^ 
[if 3 1 mum 2 <7)ipi75^\ ffK^ 1 coipio 3 i o ismr-e^ ^ 

[m^m 4 1 HUfe^ 1 <7)ipS;6^ 0 . 0 5// mJ^:iL± 0 . 1 ju mJ^:JLTT'^ ^ . 
HUfS^ 2 <7)ilii75^ 0 . 3 mJ':Jl± 0 . 5 /x ml^ATX^^ 
i t i^mtt^m^m 1 Lit 3 Ov^-ftLT^- 1 ]itc|em<^^i)Mil^^ 
•7 Ko 

[if*5 5l Huffi^ 1 <7)?glE^Jt^lH55^<7)«®:^|p|Ci5lt^¥<^<!:BJff5^2 
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y Ko 

1/4^T l/T 2 ^ 2/3 (1) 

T2 : l|2<7)l8IE$lJ^SB^<^^®:^fSjli:fctt'2>l?^ 

t ^mwit-r ^m^-m. i 5 ov^-rtL;^^ 1 ■^^'tm.(^nmm.%^ 

[if 7 ] itflfi-^tO^ 1 coilE$iJ?«g|5^7&^ HUKB 1 (DmmU6^tm 

y Ko 
y Ko 

[If a)^:® 1 0 1 Huffi^ 2 o:^[Sitc?&o TH«fe?^KjSi^?:i]*Mi3 J: 
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■y Ko 

Hyffi^20v-;v K;i<hmrient#m<b(7)^2(7):^#M(i> Mlfi^ 1 <7):^#® =5: 

i <h ^#m^-t'2>»*]^ 1 Lit*]^ 1 0 <OV>-rtL75^ 1 «t^fB«O^M?^^ 

^ •7 Ko 

[ff^igl 3] mU^mm.mmii. 5 nm>:Jl±l 0 nml;).T<Dm^'l:^-t 

^zti^mt-r^tmmi 2Kmm<ommm%^y Ko 

;i<'K^t^#^fc^M?SI^-^-7 K<7)^Jt:^-^T-*oT. 
rnj g£*#:± i^ZmUm 1 O v - ;u K^ ^ ff^^f ^mii^-^^ VMB^xm t . 
C<7)|| 1 vm(r>±.[z^ HufB0 1 <7)v-;u K^ofJJ;d^^.S:5M14^<!:?g^ 

fige^eM<7)±ti. mw^\z^\<D]yv:^ v^^^-y^kmj&i-^mi v'jt. v 
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^mw^^-y^. mum2<D:)5\^\zis\^-x{}^-^j:<ti,m%^mm(D±xi)m^ 

^ii^ tmzm%tm2 (D:^SPi\,zid^^Xm%ZK^m.'&m<0{pt^ < t i>-mm.^ J: 

m%m.%mm^mitmi:mzii^^x:y^y^y^^f\-fzmmzm^^ i oi^e 
m^~n(Dm.&\mm(D±-\izmwm^Mi^-r^mmmnmiMt. 

^ ffMI- ^ H 2 V - ;w Kff^jS:xfI <h 

ummt^ m%m.%m.miiWzm(DW-^:^^\ztmirh^2<D:^^\zii\^^x^ 
^ t H 1 (7)m%m^m t mmm tm2 <Dm^m^m tm2 (DK^^m^m t am \iZ 
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HufeS201/v>?> h^N-^->-=&l^*Lfc<7)t,, ^Mt::SoTHuf£ll2<0v-;w 
Ym ^ ?f^^i- ^ ^ 2 V - ;w K^F^i^X^I t 

mtmmmmmxm is v> -c . ^ / ^ ^ >j > ^ « v ^ r . mum 2 (^mmm 
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[0 0 0 1 ] 
[0 0 0 21 

X M%mX (MR : Magnetoresi stive) ?5!]:f:^^-rMR^T-=^#x./::iiM?ll^^ 
•9. E:^^^^«15t: (GMR -.Giant Magnetoresi stive) m^^7f:tU:Km%mn. 
MR^T-t LTii. 0!lx.ii\ A\^>y<)Uy^ (SV : spin valve) M<7)GMR^T- 
[0 0 0 3] 

J: d t::«^^tLTV^^o iOJ: 9 ^GMR^i^(i, CIP (Current in P 

lane) - GMRmi- tmff^^ o S VMO 2 oo?g|ttet;*3tt'5.?l'fb 

[0 0 0 4 J 

h Y ;m?jlL*f ijffl L/:: h (TMR : Tunnel Magnetoresi stan 

ce) n^mi'^mx.fznmm.m.^y Y(Dmm^mibh^x^^ha ^<7)tmr^t- 
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#11 2 0 0 3 - 0 9 2 8 4 2 ^- v : 7/ 

[0 0 0 51 

tlfzCPF (Current Perpendicular to the Plane) - GMRmJ-^^-^ ^Wf^ 

4^t«oc p p-GMR^T- (MR^^i 10) (Dmmmf^m'km2 o^zTjki-o 
m 2 0 (i . mmom^ m tnm ^ 4^ mmmmi^ tM^^t^ $^$m^mmM^^ 
hmi^fcWrmmx-ii>^o m2 oi;:^L/cct9t^> mr^t-i i oti. ±m<r>^m 
m7^^h^j:^svmi 2 0 ^(Dsvmi 20^. mmv ^ y ^^mij^^njAS-t 

. ^ttf>S V 1 2 0Mi:-*t<7)|KE$immi 1 2 (Z:^[6]) icfdo 

TS^tr J; 9 t;ffM^afcTgPv->'i' 1 1 1 is J;f/_ht|5v-;i/ Kg 1 1 4 i: ^ 

^L-rv^^o svMi 2 0 t-n<Dm^mmmi 1 2 t<7)^ii{±, -Mo^its 

1 2 t<7)FB^tc(i, -'^(Dmm 1 1 3;6^^SfiK$nTv^^o S V^l 2 0{i. Tt|5 

v-;!/ Ks 1 1 (DM^^hmiz^ rmm i a i > S5t?^tte 132. m^m^m 1 
3 3. s^gi® 1 3 4}5xzr^mm 135 ^#x.tv^^o m.%m^m 1 3 3(i. 2 
'^<r>mmim 133A, 1 3 sctom K$mi^m 1 3 3 b T^^^f^i^jc $ tL/c 3 ^« 

1 3 4 (±. 2 -^mm^m 1 3 4 a, 134c ^ <7)^tc5^Mttii 1 3 3 B-^m^ 
^tifz3mm^^^j:Lxy^^^o ^<o3Mi4g 1 3 4 Btr*tL, —n<r>mummm 

1 1 2 70^^«E'fb1-'i> ct 9 tC'f^fflf '5>o 
[0 0 0 61 

1112 0 IfZ^LfzX 9 4C P P-GMR^T-{i. TMR^T-iiJt'^Tf&^trL-e^b 
'l)^^:^. ^/h'^ h ^ ^i|>§^ Lfzm^X^-oXiiC I P - GMR^T-tik-<T 

mm±(Dmm^liZX 0 h >;t-;uys-'; TmiZ^;hm^<7)m^i:Wfz-^^'^imr. 
+^Oh$=S?®tlLfliR:6«f#<btLTv^;S:v>o C I P - GMR*T--e{i. 
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X-mn.m.^M^^^^o ^(OXo^^nW.i)-h. C P P - GMR^^^{±. ^'b^Sr-Sffi 
1 t3lsm<7)CPP-GMR^T-{i. GURm<Do^^MM-h^^tixhU^^ ^ 0 
[0 0 0 71 

• ;f7" • Ty°y4 K • v y (Jounal of Applie 
d Physics ) J , ^ 8 9 # (Vol. 8 9 ) , ^1 1 (No. 11), p . 6 9 4 3 
, 2 0 0 1^ 

1 1 

#M 2002-329905 
[0 0 0 8] 

± T' (i ^ < ±T CO V - ;w ^ ii J: d i:: ^ 0 . mi^M + :^ 111 

^ T ;^ j^i^ ^ en ijn -e § T V > V ^ ^ # X. ^ o 

[0 0 0 9] 

^fjti, CPP-GMR^^{i, mnMitW^^'R^zi^^ <^^1r^Wif<^mji 
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9/ 



ttiX\y^i>o ttz. CPP-GMR^i^(i. ±T(7)i^-)l^Vm (El 2 0 Ci3tt>2) 
T^v-;P 1 1 1 i5XV±Ui^-)i^ Vmi 14) S VMtwm-ij£^»lLi-;t: 

a^cO'J - <h LTOtttg^^^aTv^^O-e. 'j - rmmm'&^^j:C I P - G 

iZ^^LfzXo^^^M(DCPP-GMRm'irX-li. 1 13:6^ SV|^12 0 

(D±m 1 2 0 U (Ji^v-;u K« 1 1 4 t(Dm^m) H*5tt'SM^SI5?r— SRSo 
TV^.|> <h|5lB#H, ^(D±M 1 1 3 U (±t|5v--'l' K® 1 1 4 h<7):^#M) 75^^±^ 
v-;i/K®l 1 4 <^iPJJliJ^i9 Ji56^'oTv^^<7)t:\ Z :^|o]i3lt'S ^> C 
X\^^^o ^(Otzib^ ±M'y-)^VM \ 1 4lcJ:^v-;UK^?&^:6^§§toTLtv^ 

[0 0 10] 
[0 0 1 1] 

2(7)ailgP55'<!:^lix.7t:^^^j5L'/;(j^Mt. ^ 1 O^^l^tcioV^T , m I (^mmU 

^^Rtf J: d ten 1 <Dm(izMfBiri>mmxn\^mm^ix. mmim\izm^<4 r^m 
x\ -'^(om 2 (Dm^mm^^^K m 2 <DmiznfZ^'^^mmxMmM^m^tix\^^ 
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[0 0 12] 

^iz}oif^mm.mt<DmwK^^mmt^^ti^<, tfz. mz. mnmm^m^z 
MLxm^^m im2<7)^m) izmm^'^L-rx^izm^Ltzm^^zu^ m%min. 
mw:m<>zii\^^x. stm.^^^±b<. i)-^. i&mmi\:miz^ty)^^L^j:^^m2(D 
mmu^Ki3iir:hm2(Dim:^K mi<Dmx^ iifz:<mu^fi^^ti<zx^. lur 
<7)Xo^^i'j^mm^hti^o ir^j:t>-tb. ^2(Dmmm^izidif^m2co«}§,:^'''mi<D 
ipicfc 19 i>i<^^^'^fzifm2 <Dmmu^<7)mxm^m'>^L. ■o\^-xiim^m.mi}^ 

mi:mi(omx 19 i>i<^ < Lfzm^x^-oxi^. m2<Dm^^imMtm^t l 

fzm'^tit^xiitA.t'm:^^^hti^j:^^o Lfzt^^x^ mi&M ^^is^ i<7)mm 

[0 0 13] 

^<Dimm.mmmt. mmzmmi^mm v^y ^mij^^izMfB-r^m 1 (dij 
m^zra-oxm^m.m^^mir^isx 0 \,znmim.^i^. ^tLrnm iisxz/m2 
<ommmM^i:^'r^-n<ommmmt. m^m.mmm<7)m^ij\^i<z-(m 
-r^^2 <7):^f6niiov^T. mMmm)jW:mis xxf-n(DmmmmimA.xM\^ 
ir^^iiixx/m2(Di/-)vvmt^m^ fzmmm%^ y v<Dm^:fj^x$>'o x 

^mizm^^tifzm^'t^t^^mmi^m-r^^mmf^mjimt. ^mm<D±iz 
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<7)m^^53'fc^lO:^[6]OiIiS75^'^l<7)ilis<J: 0 ^;^§^^2 0i|is*!&-r^2<7)«^ 

m.%mmi]Wzmifi^mj:mi<zii^^xj^y^y^^^tifzmmzm i (7)mmmu^^ 
y^^->im^Lfz(Dib. ^mizM'oxm2(Di^~-)i'vm'tMff5L-f-^m2 

KffMX5g t^-^t^Xo^zLfzii<DX^^o 
[0 0 14] 

. 1 (7) V - KH ^ff^^-t -?) ^ 1 V - Vf^Hm t . ^ <7)^ 1 <D v 

m t mmm tm2 <Dm%m^m tm2 <DK^mitm t i,z^m ^ ntzmm^^ 
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:^[p]<7)$i,6^^^l oipsi 0 ^:^g^^2coiH^^1-^2<7)«®g|5:^^^^;i7t:jSi^ 

m(r>±. tc^ltM ^Bfi5<;1- ^ lfeli»MXfI <h . ^ 2 <^ W v\x h /^° - > 1^* L 
7t CO . ICgo 2 O V - ;l' ^ff^fife-r ^ H 2 V - ;i' KS^X® -Sr^ 
tf J; 9 KLfzi><D'^h^o 
[0 0 1 5] 

^(7);t:i6. ^2<7)«llfP53't::i3lt'i>0 2<7)ilii;6^'||l<^)i|iSJ: 0 ^>:^§ i/^^g^/iftt^ 2 
i < L/cJt^-e^oT^. ^2 <7)i|il^|| 1 mttn^t Lfzm^tit'<Xlit/u 

mmv y y ^mizMfz^L^^. ±^^j:m.^^mmtm mumitixmtjim) 

izx y) ^mm^^^ - yi'Zioif ;bm 2 <Dyj\^<7)-U'^mi: Lfzmmiz. m i <^mm 
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[0 0 1 61 

[0 0 17] 

1 <7)mmmm] 
^^ .y v(Dmmz^^^xi^j.-ri,znmi-^o 

[0 0 18] 

Tv^^o ^'2 A{i. r^t#g|52 B<7)5feJ^{HSm$ttT:fe i9. - 

(D:^y4 V%WU2BiimU2 CI>zm^ii^fhtiX\^^^o M^2C{i. ^tt2D 

trj; i9liIfSi--2) J:9t^^oTv>;6o O J; 9 '^It^ «t . ^ iS^2 A^Vn- 
Kt-V ^ ^ ^(7)?gS^ieii$l#:3 OfifiiiM (H 1 tci^i/^TtiTiBijOM) t^fdo T 

Ic^joTv^^o C:<^J:9l3. ?g|^IB^^'»:3<7)|pItei3j;(/^^-r ^2 AO^ffijtc 

J: 19 mmmmi^ 3 t3'it^7:>^iEii ^ tt. $ ;t: mm ^ ti tzmWimK^ia, ^ti^x 

[0 0 19] 

112 fi. 11 1 IC^Lt^w^^^^ ^5^2 A<7)^tJ?fe^^i-^(7)T^^o ^<7);^^-f^2 
A(±, T^Wx-f y^f (AI2O3 • T i C) X ^ ^j: ^y^T^i y m<om^ 
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M t ^> 9 o ) 2 F -e^b o > m^M^mmi^ 3 ^m^^-r h t . lEii® t ummm^ 

[0 0 2 0] 

[ZTT^Lfz I V - I V^lc?&o7t^^I:^|pl<7)1iii=^^-r KfMEIT-^^o -O^MM 
M^-;/ K 1 fi. ?gimfe^lSt^3 tcfS^^tiTtl^^lt^^S^i-^S^'^';/ 1 
A t . $IIMfe«# 3 ofSli h ^ y ^ ti]^^it$g^fSli1-^iaii^ Kg|5 1 B 

[0 0 2 ll 

ct 9 t^#^^^/cC P P (Current Perpendicular to the Plane) -G 
MR (Giant Magnetoresi stive) m^i^J:Lfzii<7)X-i>'0 . m^i:i^i^2 E(D± 

tc. m%W:m.^^m=?- (mr. mr^t-^v^^o ) i oh. ^fi^wo^mmi 

!!<!:> m.^mm)]^m (^t. MRmt^^do ) 2 0 is xzf-M<Dm^m'i^m 

1 2 1 3 ±gpv-;l/ 1 4 i:;i)^lStcli^$tL^c«ii^;t LTv^ 

1 m- 3 mT-* ^ . ^ 7 ^Ui^-^^ (N i F e ) ^ i «9 

^ti'ttimf&^nx^^^o ^tLt>T^v-;u 1 1 io J:^'±$Bv-;i/ K« 1 4 

RI12 0ic^LT«^.:^|6] (Z:^[S]) tcl|it^»fLl-m»E^l^i: LTO^ig^^L 
Tv^<?,o MRM2 0{i> ?^14i5t#^-^tf#^«ji^^i->^e>/s;i/:/ (SV) M 

xh^o -n(Dm.u.umm 1 2 (±. SEi^iEai«#3 oiBii h 7 ^ i:^l^s:^[S]^c^tfL• 
f'5):^|S] (X:^(fi]) H7&oTMRI^2 O^^^T'^t|fiI-r^J:^^cBEe$^^Ti3^5 
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. /<y K 1 2 R, 12 LC^M^tLTv^^o ffi^^^ KSR 1 AT'ti. m^ie^^ 
# 3 75- <b om-^mi^CI^' i: TM R M 2 0 (DmMmJLiJmit-t i> ^ t IJffl L T. 

I£^1t^^l%^m-r<t d l^'SroTv^^o ^<7)MRSi2 0i5J:a^7ISE*i]t^Ml 2 <7) 
#^^mfiS;icoi/^-r(imi3i-r-2>o ^It® 1 3, 1 6{i. 

0 nm~ 1 0 0 nmT'^i?. ^<bT;u^-'i7A (A 1 2 O3 ) t /ctig'ftT;!/^ 
(A 1 N) ^^-co^^+Wt^J: «9-ett'e:M»^^tLTv^^o ^Itl 1 3 (i 
. ±{3. TiJv-^'i/ K« 1 1 <h±f|5v->'i^ Vm 1 4 ^ ^mM6^(::^*t1-'S>7t:i6<7) 
^ (DX-h 19 ^ 1 6 (±. y KgP 1 A t |E#^ y Kg|5 1 B <!: ^«^fi<J{C 

[0 0 2 2] 

cfc 9 l^. Ifili^ YU 1 B (i. y YU 1 B O^lt^ 1 6 <7)±(cffM ^ 

mmmA 5. ii^^4 6i3j:y^'±^?^®4 t^wl-cv^^o 

[0 0 2 3] 

T«S4 1 {i. -e^flx-ff. N i F e ^ h^(Dm.nMn^i^ ^ 19 . ^Itg 1 6 <7)± 
icf^^^ tLTv^^o y y)l 4 2 {i. A 1 2 O3 ^ ifO^W^N-i 

. T«=g4 1 <7)±tiff^^$:jxTv>^o ^<7)fe$i:^> •;/-7'e4 2 fi. XY^Mt:: 

^LT-So ieii4^> •;'7°ii4 2<7)±lC{i. fE^lft#*^|S]M 2 F <7)1Iij56-<bJilSt^. ^° 
- •;/ 7" 4 3 > ^*til 4 5 is J; y^^ilfggp 4 6 d^'IWI— qz® t^ff^^ ^ ^-T >2, „ 
SliZiia^ )V4 4'^mt$:^tiX\^^^o =^^;^44{i. feii^>-7-/^4 
2±t:F?ID^4 2 A^if-L^iil-^ J: 9 t^ff^^^tiTiot). fa^(i~^ (Cu) ttz 
(i^ (Au) H<t i9^^^tL/c^<7)-e^^o 4^*5, 3^>'l/4 4 <^M^*«i-etL-e' 
^m^4 4 S, 4 4 ElC^^^tLTV^>&o ±^^1^4 7 {i. t^Ox-t^. N i F e ^ 
i:^<7)SH4m2i- J: =^ ^) . leii^'-v -fm 4 2 . ^- )\'^y^4Z, mm 4 5 is 
<t0^^iilSg|5 4 6<7)±tcfM^tLrv^^o ^0±MS4 6(i. FfflPgP4 2 A=^^^^ 

. A I2 O3 ta^iJ^hU^^-f^-::!- VmmZ^^y YU \ B<0±M^#:^M 
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0^0 tcf^fiK^ttrv^^o 

[0 0 2 4] 

. ±t;TOT^4 1 <i:_hMS4 7 <htCcto-rmJlK$tL^MS&l*It|Slcmm=^^i: 
[0 0 2 5] 

[0 0 2 6] 

^2 0At±m^^2 OB t^#£Tv^^o ±^g|5^2 0B(±. ?Sl^ffi^^#:3 

-Cv^^o -:;^> Te^^2 0A{i. ^?^?g514^3 2 ^;&L. X:^|6j<^)ilii>^>^'^ 1 o 
iligWl J: 19 ^:^#=^l^2 <0iIiiW2 ^^fj; ^ liM^LTv^^o iiT% ±^135:5?- 
2 0B;6^ ^ItH^tcistt-i) r^l<7)M^55'J <7)-s,#F!lli^t)^>L. -:^<7), T 
®gB55'2 0 ATii^ ^^^B^icjstt'^ r^2<7)aeSI555-J <7)-*#:fyic^^S-r^o t 

o ^^a. ±mU^2 OB is XZ/TmU^ 2 0 Ali. ^ti^'itm^S 2 OBisXZf 

-e{±. m 1 (Dmw 1 ^mmm 3 4 o^i^e^j^mii^^ l. ^ 2 (omw 2 ib^^^mn. 

ms 2(D^i^tfy^j:m'^W^-r'b<Otirho 
[0 0 2 7] 

TS^^2 OA{i. T^v-;UK^1 1<7)±C. 3 K E5^?^14^ 3 2 

mm<W 2004-3001674 
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^-v: 17/ 



tt^32<i. m^it. &4^-^y^^y^± (PtMn) t /c(i-Y 'j v -^^ A-^ 

^# (I rMn) m<DRm&i^^7r^irumz ^mfi^^fi. m%m7E.m s s (7)m 

(CoFe) ^^^'b'fc^ 2 005^1^14^3 3 A, 3 3 C<^r^ic^$ 

<b 4- ^ 3 3 B ^fitz3 mm^ 1 4^ o T ^ o - (om%m'^m 3 

3 T-ti. 3 3 A. 3 3 C 0?8l>fb:^fS]7i)^^R5^iSlt4® 3 2 liJ: o T®^^ ^ 

[0 0 2 8] 

tL, T^^:^2 0 A<7)flJ;&^f>jKlc«^3 4 ti^Mii3 5 ^^rHxTi/^^o 
^34 {i. t^;d-'b^'5)^^M143 4 A, 3 4 C<^r^l^C o F e <b ^ ^ 3t 

1^114)13 4 Bi)m^'^Kfz3mm^'^^£\^X^^ho mm^Z 4 a, 3 4 Ci^<tt/ 
3 4 B<7)|?c;z^(i. -^J^t^. v^-ftL^ 3 nmXhho ^(^^MMZ 4 t^JS 
It ^ ^m/^m 3 4 B 7i>^ ?^^fie^lft'»: Zi)^h (r>m^'^^\^ <t o r^^^fccoifi] § 75^^^ 

[0 0 2 9] 

ME$imM 1 2 fi. T^v-^i' 1 1 (Dm-b^hm\,z, n 2 (r>mKumu^ i 

2 1 ^ H 1 (T^mE^iHaSR^Q- 1 2 2 i:^ilx.Tv>^o ^2 0^^EW^^5M 2 1 

. X:^|p]lC:joV^r. Tiia55a-2 0A^$fetfJ:9t^^2<7)i|iiW2tc^ti^:-i-^rBlPi-t? 

^tipjses^n. ±MU^2 0 Btciotj-^iS?^e3 4n«^/^-rT>^M#^EnJoi-'2> 

1 <7)MEaiJ^^:8' 1 2 2;i>^'±^^^2 0Bi:^i->&<t^tc;^fiK$tt-Ci/^>5>o 
[0 0 3 0] 

thiE# 2004-3001674 
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tTUi^-)^ KB 1 1 t^mo <t 9 CffM^;}x/cT«lli 1 2 1 At, ^<D±iZ'B 

f&^ixfzm.^mmm 1 2 ib t^^tr^^^^o m 1 (^mmmu^ 1 2 2ti, ± 

m^^2 0 B<7)i^ffiS 2 0 Bi:TBg|5:»-2 0 A H 2 o^EtiJM:^ 1 2 1 <h ^ 
«t d tifM^tL/cTilllB 1 2 2 Ai:> '!-<7)±(ifM^ tiTt^SIESlJ^B 1 2 2 
B i:^WLTV>^o 1 2 1 A, 12 2 A(i, 'ewjx.{f, ^^nA-f-^ ( 

crTi) f^jzEi-^$!i^t7°n-t;^tzi3v^T. ^ti^timmmm I 2 

IB, 12 2 BO^ft14^|fi]±^-ti:^ id t3^Hg1-'2>o ^i3. TmU^2 0 A<D 

^ms 2 0 Aimox\^^:hu^<DTmm 1 2 1 A<h. ±mu^2 0 bo^ms 2 

0 B=&SoTV^^^55^cOTtfie 1 2 2 Ai:{i> \^^'rfiii'C^ ^fzlfm^'&M<'r 
^:it:^^m.t Lv^o 5b5MS 2 0 A^^J:«®S 2 OB^, TifeU 1 2 1 A 

ioiU^Ttti® 1 2 2 Atcj:oT^<M^^</^J:d liZiri>Zt^K X ^Oiti-t L^^o 

mKfs\mm 1 2 1 b, 1 2 2 Bti, mx-it. h (c o p t ) 

(0 0 3 1 1 

tfz. MR^T-1 0A-e{±. ^ 2 <7)iIiSW 2 H 1 coiplW 1 O 3 f&m± 1 0i$ 
l^TT'*^ii:7!»^'M4 L<. ^ 1 Oipgw 1 0. 0 5.;«ml^±0. 1 

my.Tt:-* 19 . 112 (7)i|iiW2 7!>^ 0. 3/umiik±0. 5 /u ml^ATX^^^ Z t-^m 

Jt#^", » 2 <7)itigw 2 ^ 0 . 3 //m*it<h-ra>l<!:(i$^it±BIS-e^-?)dx., 'Ktl 
tLTL^^o— 0. 5;£/m=^®x.^J:9 4-||2 0iIiSW2lCi->5,i:. ?^^03^ 
[0 0 3 2 1 

^iibic, ^ 1 coj^E^j^sB:^ 1 2 2(Dmmyo\^i/ziai'r^m^tm2(7)mi^mm 
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■To 

1/4^T l/T2^2/3 (1) 

^^^-t: §^o (1) <7)TRI^Tll]o7t:J#'^tc(i. 3 4 (Ds^m.^it'kiS: 

^t-hmmttaho #1^. {¥<J9^T 1 t)l<^T 2 tcO'^ttJi'^'S 0 0 nm 

[0 0 3 31 

^JO^T. MRM2 0O/¥<J^:^[6j {Zlin) iCisv^T. 3 4 <7)J¥<^(7)4'>L- 

[0 0 3 4] 

^^-e, Tg|5i3 J:tJ^~±g5->->'l^ KS 1 1 , 14t. MRM 2 0 i: ^OtS^tCov^ 
$i<bt;|J^HJ^JpA^o 1115 tc^L/iJ: 9 Tg|ii3J:<7±g|5v-;i/ K® 1 1 

Mmm^nxis^. m.m^mmi^3(Dmnmn^m^tiitmizii^ mr!12o 
T^v-;uKei it^. rmu^2 0Aiixv'-'i(i<7)m^mmmi 2tmLxii 
$ij^Mi 2 tiimmmi 3 i,zx-:>xmxhixx\^^^o mmmi 3(Dxyj\^(Dmm 

(i. m 1 OipiWl <h-^LTv^^o tfz. ±gPv-;l' KH 1 4 t±m%^2 0 B 
^Oit#®2 0 U7&^ X:^|6]tC?&oT¥ii-C'^«9. -hlH5v-;l/ K® 1 4 <h-^*60 
«fe#mi 3 ^0-?*<D3^#Ml 3V-dK ^#®2 0 U<^MfiLy^cM±iC]^^-r'5 
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J: 9 iZ^^-oX\^^^o 
[0 0 3 51 

^^icov^T. 1113 4^v^ LUIS ^#PSLTlJi0^t- -So 
[0 0 3 6] 

^ (DWrnm^^ y K 1 T-f±. KSP 1 A C J: 19 3 izUB^ 

ho i-^J:t>-tb. MRM2 OOrtgP^. Titus 1. 3 2. 

3 3. m^ms 4isxz/^mm3 5<Dmiz^ ^i>\^m^ ^<Dm<DmKty^myM. 
:^m^fix\^^ho MRM2 otci3v^r{±. '®-^?^#tcj:o-cm<b:^iS]75i^'mb-r^ 

mmm^<D7.\dym^mi<Dmit:^^^^^. MRm2 o<Dm%^ 

[0 0 3 71 
[0 0 3 81 

±ISL/t cfc 9 t::, 1^&*<7)C P P-GMRm^-ti. jtHOMR^T-tcJt-^r^gi^^g 
(MRJt) AR/R7i»^>h$ <> a:#>{»^MttLTV^fjo MRitAR/R^ 
<1-'6/z«!)tl{i. ^£feL^'fb»AR*JiiD^-i^:'2)li>6\ M R m^^i^#:<^«fcL^ 

R'^i&m-fhif^ij^^K.hfiho MRm^mmyji^^zmfih-tyT. mi^ommm 
"ki&mi-hi^zii^ M^mzuRm<7)Mj&mm'^miJui-hyj-^i>^^htih:^^. 
yfrnxuMummmitiiz^ o h^y^ i^(Dm^Hti>zmmx § =sr < >i 
tiizML. ^mm<omm(7)MRmiF' I o Ai:mx.fzmmmm.^'y vnzxtn£. 
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v^R3#.?g&14® 3 2 ^m'rhTmU^2 0 AtS^ 3 4 (^ipStCffi^f'S.m 1 <7) 

ittit. PW5 Oi3ctO^MRWu^J:«9/h^<t-'2)i:v^^C^=^^i*-t'5)o PW 

5 0 ^ (i. w^v^ff^e- ^ o#fitiiii-e^ ^) . m%mm%m^ii^i ^\^m-iinm^ 

(BP I :Bit Per Inch) i:^^^M#75i^^*)'i)o MRWutti. lEii h ^ 
y^^^-JK (TP I : Track Per Inch) \,zm^-^ ^^^^ ^ - -5^ Xhho 
[0 0 3 9] 

$ ^^C. — ^tomE^IJt^PM 12^. ±MU^2 0 B<7)^ 1 <7)iliSW 1 IC^tiSL/c 
^i:rBlPi^^1-^-M<7)^l<7)aE$lJ1i^53^1 2 2 T^f|5^2 0 AO||2(7) 

m;w2\,zni^^Lfz^Kmm^^'rh-n(om2(DmKmmu^\ 2 1 ^tc:g'tt'2> 

Ti^T'i^o ^/c. — ^^<7)|| 1 <7)?^IE$IJ^^^ I 2 2 (hJt-^T. m&m^ Ai3-h(D 

mki)^'M^^-'n<D^2<Dmm.umu^i 2 1 Kmmtaw^^nfz^^^tKx. 19 

[0 0 4 0] 

tfz^ ±.Wy-)^vmi 475^ jiiisi553-2 OB t^-r:ht^\,z-n(Dm.^m^ 

mi 2 ^{i^^tmi 3 ^IJ:oT|iiTlbttTi3^9^ ^Oj^liMl 3 <7)X:bri^<7)rBlPS 
75-'^ 1 <7)i|isw 1 |5:LTv^^(^-e. -b>;^m-ij!L75>^|| 1 (7)i|iiwi ^W-f'&MRM 

2 0 <7)±S§|555' 2 0 B ^iiit^^ i <!: t . ^1 (T^ipgw 1 Ic^tfL. LTtz^Jjj h 

®20U7&^ X:^|6llc?&or¥ffiT-^bO. ±g|5->->>i^ l 4 t-*f<7)^^M l 



ttilE#2 004-3001674 



#18 2003-092842 
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|Bl— Ml*ltCi3V^-C]^;a-r'5> J: 9 t^LTto m2 0\,Z7jkLfzm.^<7)MRmT-l lOO 

^mW.i}^^±Ui^-)i^}'mi 1 4--lfll^9^i^t: 9<^-e. PW5 0 < 
XLtdo t Z^:^^:^m:m<D=ffm(7)MR mi- 1 0 A Hi it#M 1 3 U h :^ 

^®2 0 U ^tS^'I^— MrtlC^^L. Z:^l^tci3tt^MRM2 0 t{iS^fOlc^> 

$tL. <t 0/h$=&PW5 OTi^lt^tL-^o ^<Dm^. ®F*Itc#^f '2)iir'&tcp^ 
^ -f . -?t<7)J^^® 1 3 U 75^ :^^® 2 0 U <DmM L fc® J: ^> v - >'^ K^l 

(D^miinhfi^o J^#M2 0U7:)^ ^I^H^cT) rill<7):^#MJ t^MS 

t--2)-J:#:^iJ-e^)i9. il#Ml 3U7&^ :$:|§HJO rm2<^J^#MJ tC^^/Sf^- 

[0 0 4 1 ] 

MRM2 0C09*>OS?^)i3 4 ^'^tf±^g|S^2 0 BcO0 1 (D^W I ^^*:)00 
. MRM2 Olci3tt>2)^j5t'^^b»ARtc^-^L>fcv>^^-e^);i>T^gP^2 OACO 
^2<7)i|igW2 ^J£<«i^^i-^i: 9 t^L/Co i^-f-'&i.btcj; 0^ T^IH5^2 0A 
{Zislf 2 (Omw 2 1 <7)iI)SW 1 ct 19 ^;^§v>57^/fttT®^55^2 0 AcOffit^i 

MRM2 0^#<^iSta;^'fb»AR(i. ^ 2 <?)i|iiW 2 l OipiW 1 
J: 19 < Ltzm^Xh^Xii^ m2<DmW2 ^^l<7)i|iiWl tlWI^i: Lfc^ 

^tit^XlitA.t'm:f)^^hfl^j:^^o ^fih<D^W:. ±»fP5^2 0 B tliitt^^ 

1 OipsWl ^ J: ■;'^iliItiMti>^-tiroo. MRJt^:^^ <t-^- 
i:7{»^T-§-2>o io-r. J:l9^v^feiih^y^'ipi^^-r?^^fg^M#:3^-^1t^* 
l^^^Et::^<^ffi1--<h7&*^-e§;>6o ^^i::^ ^ 1 <^MEW«^55- 1 2 2 mi<r) 
iplWl testis LT±^g|5^ 2 0 B^l^tf J: 9 tcL/c<7)-t:\ ±m^^2 0 Btc|^^ 

2 0 A Srtttf J: 9 iZ—M<r>m 2 Oi^EeU^SB^ 1 2 1 ^WlfilKSI-'S ^ <!: tiJ: 
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[0 0 4 2] 

^ o 

[0 0 4 3] 

® 3 2 ^?g|^@^il3 3 tmmm3 4 ^75^1IItCg£iS$tL;^ct#it^'i-tf#gm2 0 

lifm-f^xmt^ z<D0rmm2 0 i<D±\,z^ m^^izy ^ vui^:^h^^^~ 
y4: 1 A*fMi-'i)X^^:. :i<Dy t VUi^^h^'^^-yA 1 A^-^:^^ tLX 

mmt. ^mm2 o i ^mm^i'ZJuy^yyi-;h:iti^zx^^mm^^^-y2 o 
2^Mf&t^j:mt. ^miZM.'z>xm2(Dm^mn^^i 2 1 ^m^^Lfz<Di^^ 

y^h h/N'^->4 1 A$:^*1-;i>X@i:. ^®M/^°^->'2 0 2 <7), fe 

V7. h/N'^->4 1 B ^ff^^-r^Xfli:. >1(7):7^ h IxvX ^/^'^->4 1 B?: 

•7:^^ tLxmmL. #^«SfIlt^ci^^t^#SM^^•^->2 0 2 z:^[6]tci5 
S3 2<7)/j.-;t< t i>~u-^m^x^izj^y^yyi-:h:itKX 0. x:^iS]oiifi7!>>' 

moipswi ^K£ir±mw>^2 0 B t xi^i^mn-^^m i<7)^^w 1 x^ i>:k^^j:m 

2coiliiW2 =^=^1-T®SR:^2 0 Atim^fzMRm2 0 (Df^f&^^Tir ^xmt 
. COMRm2 0Off^^=S:^Ti-'i)X^Cj3V^ri-;'^>i^^n/c^i^tC|| 1 (D 
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m^mm^^ 1 2 2 $rf^^i-^ ^ .h j: 0 . ~M(7)m^mmm 1 2 o^^^^^t 

-?) o 

[0 0 4 4] 

1 i±tc^®tci:oT#'em2 o i ^t^sKi-^o ^^etjt^ti, >^/N--;/i5"; y^rm 
^m^^x. rmm s i > ^^m^m s 2 . ^m^m 3 3 . 3 4 . m.%m 

Rm2 0 t^j:^ii(DX$)^o me ~[1 1 2 tli3i/^T(i. MRM2 0^j:hZf 

i,z^(D^m.Mmzis^'^:h0rmm2 0 i^xif^mm^^^-y 2 0 2 d^m) 01^ 

i: ^=J-ft-r -i) L T o 

[0 0 4 5] 

^i/^r. m? KTS^LfzX') iZ, #-eM2 0 T^f|i:^2 0A<om2<D 

^S,W2}iZtm-t^^^i:^j:-r^dliZmmt^liZyyf V Ui^'^ V 4 I A^'Hm 

[0 0 4 6] 

^<7)<7)-t>, #^gM2 0 1 mx.\f. 'i:^y^') y^^R I Em<D V^^J^-y 

ctLlciO. 0 8 tc^L;t:<t 9 t::. ^ 2 <^iplW2 - > 2 0 2 

^^-e. ^2<7)ipSW2 t{±. R3^?^14»3 2 tci3tt'i>¥*^6^^X 
:^[6]<7)i|ii^Jg-to ^-^M^N'^-V 2 0 2 ^ff^^L7t<7)-t>, -^J^if. >?./N-.y ^ > 

vm^zx ^B^cwoTTitfeii 1 2 1 Atm^mmm 1 2 1 b t^mi^zmmir 
^ztKJii^. m2(Dm^mnu^i 2 1 ^w-f^-t^o ^<om^^. rmmi 2 1 
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<. tfL^. #^ll^N*^'->2 0 2<^^M^nlHg'^Kf)^3}9^v^J: 9 i::-r'2>-<!: 

;6^'MtLv^o ^ 2 <7)|^E$iJt»gB5M 2 1 ^ffM L/iO*,. 7^ 

>4 1 A^';^ htyir^b^ltKX f). #llfli^^°^-> 2 0 2 (7)±ffi7&^^Stb-r^ 

o 

[0 0 4 71 

^v^-e. 1119 Ic^Lfc J: d i::. ^mW^9 -y 2 0 2 <D±.Ky Y 7. V 

>2 0 2C0— ^'S:J:-y^>ir-r^C<!:t3j; . X:^|pl<7)i|ii75^'|| 1 1 ^^1" 

±^gP5^2 0 B <!: X;^fp]Oi|ii;6^~^ 1 (DtlfgW 1 J: I9 2 OipgW 2 ^=^1-T 

^g|S^2 0 A^^«l^/iMRM2 OOff^^^^T-r^o -T^^^*,. CO^^-^. T 

g|5v-;uKei nc5ii->g,t-ej:.-;/^>ir-<i:-rtc. 3 3 tciJtt^?^^ 

3 3 C<7)±-mizMi-^i^W-CJ^y^y:^i±ib^Xd iz-T^o Z.(D^ y^y 

o m2(ommpmm^^i 2 nt. ±mu^2 oBiztm-t^m^tx-m^ 

[0 0 4 81 

i^Tt^i:mzis^^xj:--y^y:r^tifzmi^iz^ 9 V y^m^zx 19 T% 
s 1 2 2 A tmmmmm 1 2 2 b i: ^aii-r^ ^ ti^zx^mi <Dmmm^^ 1 

i>zx^^mmi 3^w^m-r^o --t-. mmm.\ 3<r>±M iM^mi 3u) 

mm:}i\^\iZi6\^^XURm2 0(D±M (:^#M2 0U) ^[BlDi^^. *^v-{±it# 

Y^(r>mzm^mw<Dm%i}^±.U'y-)\y vm 1 4-^iiii9 5itf0^wjt-'i)-^7i'^^T' 

MRm2 0(^)l?«J?^t3^+/S1-'2)i|ii-et:*.y hftT^^'m^^tL. J; t^/h^^PWS 0 
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[0 0 4 91 

y^h 4 1 B $rl^*L/;<^*>. HI 1 2 II^Lt'c J: 9 

^HCSoT±SPv->'l' 1 4 ^ffMI-'So itLlCj:«9. MR^T-lOA 

[0 0 5 0] 

C<7)<^*>. US i3J;J/liI4 tc^LfjJ: 9 t^. Affile MoT i^^S 1 6 ^ff^fiK-f 
-2> ^ J: 19 . y VU 1 AtJ^— ^D^^i" ^v^T. KfR 1 AO 

±.K. TUWM^ 1 <!:f2§i^> y°m A 2 t ^MtcS^ L. IE^^> y y'm 4 2 
<7)±tlii*^6^H=/^ ;l/4 4 ^ff^^1-^o Z(D<Dib. Um^^ ^ y :fm 4 2 (D—Ui: 
zcy^y^-f^^t\z:x ^WiUU4 2 A^ffM-T'So =i-f;i'4 4 

J: 9 t^^lfg 4 5 ^f^^ L . ^h\z, .-K- -7 -7' 4 3 is J; 4 6 *M 

[0 0 5 1 1 

fl^r-^trC: tic J: I9> X:^fpIlC;fev^T. J: 19 ^/h^Hl <^)i|iSW 1 ^^1-^±ll^ 
^2 OBt. :iftX 19 ^JaV^^2 0i|iIW2 ^^-^hymU^2 0 At^mx.fzM 

Rfli 2 0 ^ffi^^-r^ - <b ii^x i ^ <7)T\ J: ^v^fsii Y ^ y ^ ^^(Dm%%umM 

1 \,znm\^fz-'M(Dm 1 <7)?^E$ij^^^ 1 2 2 1 . Tmu^2 0 Ao^ 2 mm 
2[zn^^vfz-'n<r>^2<Dmu.umu^\ 2 1 t^#x.fc-^(7)ig§E©j^Mi 2 

[0 0 5 21 
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mmmu^ 1 2 2 ^m-r'i)t#^j: 19 ^>ig:v^«:^jt-e#feitM 1 3 ^^mt^ 
xoiz Lfz<Dx\ X ^mmi^z-M<Dm^mmm 1 2 iiigisv-;^ 1 4 <t: 

[0 0 5 3] 

1 0 A<7)iii <7)^f^^ (mmmi) liZ^^^xum-r^o 
[0 0 5 4 1 

-e^ 19 . 1 o<7)^^g|« 1 o(7)S5^jS14)l J: (^M^H^®7^^^MiS1-^ J: 

0 \,zm^Lfzi><DXi>^o ZilliZML. :^Wt^m<7)MRm^ I 0B(i. EI 1 3 

<7)S?iiltMi3 J: TO^ia^H ^iSlt. 1 0(7)|g^g|^ L. 2 oco^5Mtt^ 
ct Xfm^mmm miBt l^zm^ Lfzi>(DX$>:bo 
[0 0 5 5] 

mi SiZTT^LfzXoiz, :^^^m<OMRmT- 1 OBliZislfhMRms O-eti. 

Tgi5 K<i 1 1 (Dm:^-hmK. E^mitm 3 2 l, x:^ifi]<7)i|is7{i^'^ 2 </) 

iIiiW2 t:Kf:-rXd I^Z-m^-T ^Tm^ii^ 5 OAt. SiSI^ 3 4 ^^L. X;^[fi]<7)iIiS 
[0 0 5 61 

T®^^5 0 A(i. T$Rv-;i/ 1 1 <7)±ti. 3 1 . 3 2 

ioJiO^'m^H^ll 3 3 75^^^<7))ijHcf^^^tL/j^iit^;tLTv>^o ±m^^ 

5 0B(i. Tmu^5 0 A<Dm7!)-hmi^zmmm3 4 1. %2(r>m.%m^mt\^x 
(om.%m^m sit. ^2 (omm^m t Lx<Dmm.\km 3 s t . ^mm 3 5 
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^mi^m 3 7 A, 3 7 com ^zmttz (i^^ t-^^ h^^^ wmtm 3 7 b ;6^'f^^ ^ 

tLTt 3eillitt>^oTv^^o C<7)^g|^®^^3 7T'{i. 3M1±^3 3A, 3 3C 

(omt-n'^-b^nMm.'&m3 8tij:or@^$tLTv^^o 

[0 0 5 7] 

J':JlT<7)c!:^tiLTfe^1t^<7)^ai^:feC::^do MRM5 0t?{i. -ff-^lgl^ 
2 o<7)^g|^@^^ 33,37 <!: <or^-r\ *a^t6t)4'?Sl^b<^l^ ^ ■h^m'Ct^ 

[0 0 5 81 

±ffi L fz:^m'}fm<DM R 1 0 B ^-d £ t^c^^SI^^ y K J: v > ^' 

nhti^o ISL. mi<7)iliiWl ^JfcL. Jt^flt;. it^^<Di^^^J:K^m^m3 8 
:6^^±)igP55^5 0 Btc-^i ttrv^^OT\ v:/^*;WS VtiiiOMR*^ 1 0AOt# 
-a-i 19 ^MR^^^^#OMt)LfliR{i:^^ < '^'^o Li)^L. x'^ T;i/ S Vltiil^^ 
v^T. l^?^gi3<J:U''2ooR5^?8l14Ji75^'^T|W|-<7)ilii^;&-r^i9 l^L/i^-g-J: 

[0 0 5 9] 

1 0 A<^ii2o^f^«?ij {mm2) tcov^TUi^-r^o 



ttlliE# 2004-3001674 



#M 2003-092842 



^-v: 29/ 



[0 0 6 01 

0 B lC:fe{t'S>ig|^@^^ 3 7 i O^'ES^Igltt^ 3 8 (D^-hmMM 3 4 <7)^ 1 Oips 
W 1 tc^tfDl--?) i 9 L/c^Otc^^ L, ^^ff^^J-eti. 3 7 43 i (7^?^ 

?^14^3 8 ^'^tf^3<7)aiiSI5:S'5 1 Ci}K ^ 1 coipiW 1 J; «9 ^±h^^mz<D^ 
W3 i d tCL/i^>(7)T^)^o 

[0 0 6 11 

l"'^^-^. ^^^ff^^jOMR^T 1 0 Cti^tt'l)MRM5 1 (i. 3 4 

L. X:^lp]<7)ilii7{>^^^ 1 coipsWl ct 9 \iZ.W^'f^W> 1 (^aeg|5:^5 1 A^:. 

3 2 *W L. X:^[S]<7)i|iS7!)^^0 1 (^ipsw 1 i 0 '^^^ i 2 <^)i|iiW 2 ^ 
^-rct9t::]^4£-t->S^2<7)«S^^5 1 B<!:. ^\<Dm.mU6^b 1 A*«^T^^ 
2 <7)|ISg|553^ 5 1 B t mm \z%m h ti. X:^[^<7)ips;^?^ i oipgw l J: 19 ^ ^ § 
^ll3<7)iliSW3 t=&t-<t 9 t^®^1-'i>^3(0?I^gP5^5 1 Ct^m^X\^^:ho - 

^2<7)itisW2 i:^3<^iIiSW3 ^:{±|WIi::^#$<7)iIis-eaboT^) ctv^L^ 
oTv^r^iv^o ^"bi;, MR^T-lOCti. MRM5 1 ^X:^I^^I^^T*^tl^ 

-r-i)— ^+<oM^$iJI4PMi 7^^^-ev^^o «i<7)-^t6o^^^Jt4pM 1 7{i. x:^|p] 

les^tt. mmm 3 4 tciit/^-f r^mw^muir^—Mom 1 coisiem^su^ 1 
2 2i:. x-:fi\^{z}5\^^x^2 <Dmm^^5 IB ^^ijxviznmm^fi. mm. 

m3 A Km^u r T^mw^muir ^-M<^m 2 (Dmmm^^ 1 2 1 x^\p] 

r:^mrfiwmi-^-n<7)m3(ommmm^i 2 3 t^m^xy^^^o m3<7)m 
mmn^^ 1 2 3 ti. mi <r>mKmmu^ 1 2 2 <Dm7!)-hmi>zrmm 1 2 3 a ^ 
1 2 3 B t ^mtx^^^o 

[0 0 6 2] 

iai4^#DSLT, MR^T-1 0 CtCi5tt'5>. ^ lC#IIB^1#^tcov^Tm^ 
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<Dm-^^hmiz^¥m^m 3 4 At ^m^^m 3 4 b ^ nm^m 3 4 c ^ ^mm ^ ntz 
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